Abstract. We recompute estimates of boundary layer top entrainment from the 1987 FIFE sonde data, using a better averaging method, and get a mean value for the entrainment parameter A• of 0.39 +0.19, about 10% smaller than before. We also show the dependence of A• on wind speed and time of day. The increase in entrainment with wind speed is quite marked. Our mean asymptotic value of A•, representative of free convection at low wind speeds, is now only 0.31.
Introduction

During the 1987 First International Land Surface Climatology Project (ISLSCP) Field Experiment (FIFE), time series of visually tracked radiosondes carrying wet and dry bulb thermistors [see Sugita and Brutsaert, 1990a, b] were used ',o study the atmospheric boundary layer (BL). Betts and
Bail [1994] used these and the FIFE surface flux data to calculate mean BL budgets and estimate entrainment rates. The technique they used was to select undisturbed days with sequences of usually eight sondes from near sunrise to sunset, scale them by BL depth, and then average the soundings at approximately the same time to describe the mean BL evolution for each of three intensive field campaigns (IFCs). There were 7, 13, and 6 days in each of their averages for IFC 2, IF C 3, and IF C 4 respectively. The surface flux data (already averaged over 17 stations in the FIFE 15 by 15 •krn site) were then averaged over these sets of days. A set of budget equations were presented by Betts and Ball [1994] (hereinafter relbrred to as BB94) to estimate fluxes at the inversion level from the budget of the nearly •mixed" layer (below the inversion base used for scaling) and the budget of the capping inversion itself. An entrainment "closure" parameter, A R , relating surface (suffix s) and inversion layer base (suffix i) virtual heat fluxes (suffix Ov) was then than the value of 0.2, considered representative of free convective BLs [Stull, 1988] . There was some indication in the data that Av. was higher on days of high wind. Table 1 presents revisions to Tables 2 and 3 Table 2 certainly supports the hypothesis that shear-generated turbulence contributes significantly to entrainment, although the low wind value is larger than 0.2. Remember, however, that the data are noisy, and the error bar, which is very hard to estimate in this composite, may also be as large as 0.15. We looked at the dependence on shear across the inversion zone, but the vertical resolution of the wind data is poor, and we could find none.
When the influence of surface wind shear is added to the entrainment parameterization, [Stull, 1976 [Stull, , 1988 
where F•0 was the surface measurement. The estimates for AR in Table 2 
Conclusion
This paper revisits the sonde budget estimates of entrainment of BB94, using an averaging method which removes a small bias that we have noticed in our earlier sonde composite approach. We get a mean value for the entrainment parameter AR-0.39 4-0.19, which is 10% smaller than the previous one but still high. We also note that the dependence of entrainment on wind speed seems quite marked in the data. When we account in more detail for the increase of entrainment with windspeed, we get a mean 
